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(57) Abstract: [PROBLEMS] To 
provide an organic electroluminescent 
element, which can enhance the current 
efficiency for luminescence by optimizing 
a carrier balance between the number of 
electrons and the number of holes which 
are recombined in an organic luminescent 
layer, and a process for producing the 
organic electroluminescent element 
[MEANS FOR SOLVING PROBLEMS] 
An organic EL element (1) having an 
element structure comprising an organic 
luminescent layer (14) provided between 
an anode (11) and a cathode (18). The 
organic luminescent layer (14) comprises 
at least two host materials and a dopant 
which is a luminescent compound The 
at least two host materials are identical to 
or substantially identical to each other in 
the energy value of LUMO (lowest empty 
1 orbit), but on the other hand, are different 

from each other in the energy value of 
HOMO (highest occupied molecular 

orbital) Alternatively, the at least two host materials are identical to or substantially identical to each other in the energy value of 
HOMO (highest occupied molecular orbital), but on the other hand, are different from each other in the energy value of LUMO 
(lowest empty orbit). According to the above constitution, the balance of mobility between the electrons and holes can be regulated 
to solve the above problem of the prior art. 
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[0077] *fc, Hl7li, ^^7tPl4^«^-t5R(*)G(S)B(W)^(D#«^PSMl9 
KX-oXfttyhfiX^ ^ItmX&ZtM^, £^(-3fe<D^G (HO B (#) cD^HM 

m lA^^yr^y^mm^tz^, EMit if i s^g (h^) b ( m <f)2&M 

m^W^'A^— (DWnxBf&ZtiX^^MM&^X^^ &*o\ R(*)ooW 

[0078] iETLPHih®15(±, IU7-C{± S R(*)G(H)B(W)^^nH^9^G(|^)B(W) 

) g cm B(m m(»&mm>oibR(<k)G mt) b ( m <D3fc«£#9 £o\zm-<» 
[0079] msn, ^(Dmmm^m±i^^rc^im±m^w-muhtcmm:4:^i-m^ 

^mmxfo&o ID8(A)(i, RGB(D3fe«^9i9{-iE?LPaihlil5^ffMt7tf!j 
T*fc»>s 1*18 (B)|i, 2fe^^7^i-TF.aPfiJtj|il5»^L/::M-t:-fc , 9> I*I8(C) 
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[0080] [W«lEL|jl^©jK3t*&] 

(ftiffi«i-<l Lit) <D^/Udr-fiI^[^c^L<(4PI&RC-CLUMO (ftiS^flii) ^ 

{^Jfc'<Xte=^h^M^n^dS^B^W*ELiSI^WjK^^S:»Wi"5-t^ 

[0082] £tTt^ HlfiMiitlSEWSr^ff T##lfl&£bKft#ftfc&Wi-5rt^ *efiSWfi 
fp fffi ^ *£• EJ. TO t #3 "9 t?fc6o 

[0083] (l)HOMO(Diij^:*^P^TOft^^M(HOMO)(Diit(i, )tIH)t8 
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{H.Ac- 1 (wM$mm)zm^xmfeLtcf±^mm<DimmmLti c ««\ m& 

/U^-fjf-e^:^bfc 0 $]/ElM^LTfi, 50nW<D^lreO. 05eV£"JMf?o/c u 
[0084] (2) LUMO©ffl£ : *«W ttl (LUMO) ©Ili, ft^&l&^fh 

T^yX(D^mmk<Dft.m»&M<Dm*. UV-3100PC(H £M) £ffl<^T«L 
[0085] (3)fli)¥^l'J'AE' 

$$L NanopicslOOO^fflWc, 

[0086] (4) «EL^ T<DWmm-tnmm- : ^2fe#'l^*3V ^^^/c^eli^ 7- 

jE^100mV^iJ<^X*^(lsec. /div. )LTft]7JPU ^mi^tf &WfckM&& 

mmvxn^tc 0 nmivy^mmmiBM-s^m^^xw^Lt^ nhntdfc 

%&bk\^ %%?)^- (cd/A) M^;ffi^im^tM/J^I+»L-C^mLAc 0 
[0087] (5)feJ*<D»J^:fe«{4, AE94feHfe(CIE l994)XMt7t c fejgfl, 

^|±M5>^MII+SR-2^fflV^TW#EL^T-^*^^H^^ l J^^> -ttdSfe 

[0088] («#J 1 ) 

^y^m<D±immmm. j&fmxm* ^m^m, wwm, emui/i 
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[0089] lM\ mmm^tLXmit4^^>^0TO)<Dmm0¥-^ : 1 50nm)£rfflV IT 

[0090] Jfcttl. ^fc^tbfcM60 _hic. E^Agib-C^y (3, 

7iy)- ^Ul/^/U^m (PEDOT- PSSiB&-r ) -^fll (J?£ : 20nm) 
t/C„ PEDOT-PSSjUflgfi. PEDOT-PSS^C^fK^^cM+W^ 3 — Mfel- 

J;f)i*LXffIlt PEDOT- PSS«£Mfl£L7c^ /k5>£M£*5^(c 

?L>il^SiLT^[(9, 9-^- {5-^/^^-7/1^1^/1--- 2, 7-5W-) 
-co - (4, 4' - (N- (4-sec-^/U-^^)) v>-7^/UT5^)] (fiHibttTFB 
t Pt§-r : T^y • ?V • y— ^*±®D V ( J¥-£ : 20nm) &7lML7c 0 r COIE 

[0091] j^MLfcE?L$iijiii^-Li-> ^m^ytmtLX, 4, A' -t"x[4- (v^-p- 

,N, N'-^-(3-^/^3i=-/U)-N, N'-t^-C^^y^-^^^XT 

PD^»&-t-)t4 ) 4', 4" -hV^L2--ryif-^y^=-^-i-y^= i - ^T?.yihvy^ 

^/UTV^ (2 -TNATA<tlB&-r) <7)^^« (J?£ : 40nm) ^J&L/Co WH^^Jg 
Bf%Ri'%kT.m±, Iv^>-i^TPD<i:2-TNATAi:BPAVBiCOMSJ±;^9: 1 : 1 
7,bm^:b'~^>b^l0:l)lZ.f^X'^m^Xi^mLtz o '(75 

fc&&M-1t 0 /^io.TPD^HOMO'Wlio. 29eV-CLUMO?P{iL{i2. leeVWJ 
s 2-TNATA(DIIOMO^iZ:tt5. 13eV~CLUMOTOfi2. l5eVXfoZ> 0 
<7>fi&5^ AE (±0. 01cV-C\ A E fiO. 16cV'C\ AEgliO. 15cV^J£!JJ 

HOMO LUMO 
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[0092] «LM»M^±(^ ^im&MtLX, fM2-^^~8-*/V 

onm)^r, (f±t> : i x io~ Va) xmmmmmm\'^mmx,ti, m 

Alq3) 5&*P>fc5i*IB 0S£ : 20nm)£, : 1 X lO^Pa^-JS^UM^ 

:0. 5nm)£, g^LTAlIRO?;*: 120nm)«\ ^+(ff ^: 1 X 10 4 Pa)'ClS 



[0093] ;i<£>W«EIJt^ te. |g3tt4K-^^hT?fe5BPAVni^^(^|g3tL, WfeicSSft 

(4, r^gftK— ✓■«>'h-cfo5(BPAVBi)d5ilc:5S3tLfeJ^^i" ; 5o 
[0094] (^*fe^!|2~6) 



^Jfe«ajlJC*5V^, W«^*^3c1-5TPDt2-TNATAOfiMl:b«l^ 
7^-TJ:9tC8: 2~1 :9(*XbMM: HW^h=10: 1) J^cCSWl-^^*^**- 

T-£«Lfc 0 W»K3tliS:«J*i-SBPAVBi^l:&tm > Di2-TNAT 

[0095] (ifcUtW 1 , 2) 



^WJli'^T, Wttll8^«r»^-fSTPDi:2-TNATA©a[*JtS:Sll- 
±5 {^10:0.0:10 : K-'^h = 1 0 : 1 ) <£? izmm^ltftm 

^^TtKffi^i^Lfciit mmnitmmKLxttn&n, 2<d^el 
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[0096] 

»MH-*3^T, TT.-fLPI.il:jBtLTBALqM(j?$:10nm)(D^t5 1 9!-2, 9- 
9 j^ /V _ At 7 -i/7^~/U-l, 10-7^-r^hvV^(BCPtm-f)Mti£ (/¥•$: 10 

[0097] (^Jfe#|8, JfciR0!|3, 4) 



mmmn^^x, #&sgftjf &«/£i-5TPD£2-TNATAom£jfc£3c2ic 

7T.-rX.0K2 : 8, 10:0,0:10 (**M>m : K~/^H= 10:1) 

tm , Dt2-TNATAJc:*ri-5l:SJtfi^iife0ll7i:PCl'Lfc o ~*Lk<z>*rffilEL^ 
IS^ttK— ^VhT'fcSBPAVBi^J-^U #fel-^3tLfc c 

[0098] mmm) 

mmmil^^X, #»«3fcJg£Lt\ TPDt2-TNATA£BPAVBitf)iB£-»lB 
(^:40nm)©[WII,4, 4-N, N' -^/b/<y-^-t'7x^KCBP» 
-f)£4, 4'-fX(9-^W^/— yl/)2, 2'-^-^- t^^^(CDBPiPI&-f-) 
M i ;> ? '7A(III)t^(2-7^y/Wt 0 i;^-h-N, C2'Ti?^Ti?h^-K) (Ir(p 
py) 2acac£PI&-f ) (D^-giUHl 0¥£ :40nm)£MLfcftil{i> ^WJl £M$t('LT 

BPiCDBFilr(ppy) 2acac<E>MJfcrt*8 : 2 : 1 (**HW : K— 20 : 1 ) fcft 
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Mz y u -7^y?^X^h7^~h&m"Xm%^f'° fc*3, CBPCOHOMO 
mOUib. 94eV-CLUMOMfi2. 56eVX^ v ), CDBPCOTTOMOW4{i5. 90e 
Vt*LUMOi|£li2. 39eVC*fo5 a rfrlkCDffia^, AE SO. 04cVT% AE 

HOMO eu 

120. 17eVT\ AEgtiO. 13eV^}| ft^So 

MO 

[0099] mmmio, uRmtmms, 6) 

5^5:5, 2:8, 10:0, 0: 10(**W**: K-^b=20: 1) KfcSJ^l-t^S-tinfc 

^&fflv v T#^^&f£®ILfcf&fi» ^ffi^ltlU«i-LT^ffi^Jio, 11& 

CWfctfc0!l5, 6©W«U£L3d^4rf^»bfco fcfc, ^i^lf 51r(ppy)2ac 
ac(D^fi^tJ«CBPtCDBP^xti-5mfiit{4^W!l9iRC^L/io 



[0100] (^j&fe0!112) 

^Wl^k^T, lE?LPaihjitL-CBALqfiSi(J¥-$:10nm)COf^ 1 9i-2, 9- 

i^/V- 4, 10-^-7->bny^(BCPi:B§i-)^0¥$:10 
nm) eMt« mT-ttu^ii -efe5Alq3»SI^^$20nmCOf fcbD t3J¥S 1 5nm£ LT 

CP{±, (JEE^J : 1 X 10" 4 Pa)T:«KiPiI*^ia^llL/c o rtL?><OW* 

EL^TO, 3SS3tttK — ^-«^"C*)Slr(ppy)2acaciS^t^3tL, ^fe{^3tbfc 0 
[0101] (HJfe0!ll3, 14&Vit«W7, 8) 

mmmi2\z*s^x. ^m^B^m^-r^cBPtcBBP^m&^mK^i- 

X'J\Z5: 5, 2 :8, 10:0, 0: 10(^W*4:K-^^h=20 : l) <fc? 

tttt«#97, 8©W«EL*^*f^«Lfcc **S» W««*SS:«*^i'SIr(ppy)2ac 
ac0^fi^t/CBPtCDRP(^^1-2>ffiSJ:bii^j!i^Jl 2b\»\C^Ltc c mk<7)W 
HEL^-f-ti, £^K— '^hTfc3lr(ppy)2acacJ&S:tel::#3teU Hfc«g3fcL 

[0102] WJ15) 

HJfiflUKl^T, W4fM^L~C TPD£2-TNATA£BPAVBiOff|<^8g 
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(^:40nm)(Df^^{-,lr(ppy)3^«K-^^LT^^bfc,CB1^3-( 
4-f^7 i -!JyU)-4-7^/l--5-tert-y^vUy'^=-/U-l , 2, 4 — HJT'A- 
>V (TAZtWH" ) (D^'AVm^h^U^nm (J¥£ : 40nm) ^MLfc, , B 
Alq*^C5iE?LiaihSfi^J**i*x JifS^rmig3 , £li±i'^^-|il^tL-CAlq3 

AZ^Ir (ppy) ^mmitt'iS : 2:0.5 hU^ : K~^h=20 : 1 ) lOfc5«fc5 fciS 

3 

>^fc51r(ppy).^l^3fcU ifcfetC3§ftLfc c fc*3, CBP<DHOMOWJ15 
. 94eVT\ LUMOW4f42. 56eVCfe«9, TAZ<75HOMOtpfi(±5. 82eVC, LU 
MOW.il2. 23eV-Cfco/t c r^^MllDO^ AE HoMo f±0. 12eVT\ AE^Ii 
0. 33eVT:\ AEg!±0. 21 eVbW-^M. 

[0103] mmmiQ, i7Rmmm9, 10) 



5:5. 2:8, 10:0, 0: 10(**W|Sh F~^h=20 : DKftZ&iZ&MZltk. 
fi, 3§«K— ^KC*>5lr(ppy) as±fc3B3fcU »fefc3&3feUt„ 

3 

[oio4] mmmi8) 

r(piq) £fflV\ ^W^"efo5TPD<t2-TNATA{^^-CBAlqtCDBP^rfflV^ 
-CjS^fli(^:40nm)^^Lfcteti, «{^FJ$li~LT^ffifm8^*tE 
Lstl^SrfmLfcc W«)tIMiTjtLt, 1, 2-^PP^^idBAlqiC 
DBPHr(piq) &8 : 2 : 0. 5 (**hW*4: K-'^h=20 : 1) fcfc5J3fc«»£*fc 

3 

Slr(piq) aS±»-38#U *fefc38#Ut, &*5, BAlq^IIOMOWfiS. 78eV 

3 

-C\ LUMOTO(42. 83cVCfol9, CDBPcDHOMOWi(±5. 90eVT\ LUMO 
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39eVCfcofc, Z*lh<Dm^ AE^fiO. 12eVT\ AE^ttO. 4 
4eVT\ AEgfiO. 32eVt»tB^tt5o 

[0105] mmmi9, 20Rmmmii, 12) 

X'jiZ. 5:5, 2:8, 10:0, 0:10 : K-^>-h = 20 : 1 ) £5 t^«¥£ 

^tXtbt^Jll, 120WHEL* f-^^lLfco ft*5, ^r^3fe^*«^^SIr(piq 
) (D^WS&^BAlq^CDBP^^-r^mS^btl^Jfe^JlSil^C^LfCo ^}lb<D 

3 

[0106] (it^!|13) 

toil, mm&n 8iN«t'LTJtwji 3ow^RL3^T-^mMt/--o ^tiEU 

3 

<7MTOMOWli5. 78eVT\ LUMOWiii2. 83eVT?fe«9, a -NPDfDTlOM 
Ommi5. 42eVX\ LUMOW4ii2. 42eVT*fcofc 0 Z.fcb<V\€frh, AE^ 
f40 36eVT\ AE (40. 41eV-C\ AEgfiO. 05eV^H £ij£*l5o 

LUMO 

[0107] (it^0!|14~17) 

i'Xoi^ 5:5, 2:8, 10 :0, 0: 10 hP: K~^h=20: 1) {O^J^i^fi? 
^7c^^fflV^^«3tS^ML/ctei±, J:tWJl3^:l^«icLTitWJl4 
~17W^rttlEL^ f&«L7t 0 fc*3, »^7tif^«^-mr(piq) 3 ^WftS: 
0«BAlqta-NPD(^-r6mSJt(±^^Ml3i:|5]i:{CL7c 0 rttb<OW^EL* 
TO, ISftttK— /^^h-efc5Ir(piq),^^.!-IS3tL, ^fef-^ftLfc, 

3 

[0108] {%MM2A) 

mmmu^^x, mmm^tmtLx, TPD^2-TNATAiBPAVBi^^^p 

: 40 nm) <DfWJ{^ /I^U^&3S«R-^^LT^Lfc, TPDiPVK 
(#^3Mw:28, 385)»^Wm^5?M^M(¥^:40nm)^«Lfef& 
^f?iJl^[W]^(cLT»^2lC0«EL3g-7^f^L/-- 0 ffi^Ig^i 
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Z/'U^9. 5:0. 5:0. 5(^W^: K— ^h=20: 1 ) fcjfe&fc^S&A^itfcig 

LUMOTO(i2. 16eVXfo<0, PVK(DI IOMOTO!i5. 68eVT\ LUMOf^ii 
2. 19eVT*foofc 0 r^Hbc^^, A E {10. 39eVT\ AE (40. 03eVT- 

HOMO LUMO 

, AEgflO. 36eVtW-lW£fcZ>o 
[0109] (^te0-|j22~24W^^18, 19) 

5lC, 8:2, 2:8, 0. 5:9. 5, 10:0, 0: 10(tJ^W»: K— ^>h=20: 1) fc/jiSJ^ 
^^5/U7V^(D^^-m-&tfTPDiPVK}-^i-5Sai;b(l^i£M2l^|ff]C('L/-c 

[0110] (^jft0U25~28£tfJfcWJ2O) 

HJifi«a Jl S'*5V ^C, W««3te*fllrfci'5TPDiTNATAtBPAVBi<oa[SJfc«r 
^9('^-TJ:9{'> 9. 5:0. 5:0. 5, 9:1:0. 5, 8. 5:1. 5:0. 5, 8:2:0. 5, 10:0: 

[0111] (^Jfe^9~32&mfc*fc0!l21) 

fc#i|liC£^T, W«HS3tS*^fife-f"STPD^NATAiBPAVBi(Om*Jfc* 
:9tC7^1-J;9(', 9. 5:0. 5:2, 9:1 : 2, 8. 5:1. 5:2, 8:2:2, 1 0 : 0: 2&£Z£l 

m29-32Rmtmmi(DmmELm^i / fMLfc a ^^^el^to, 

[0112] (sHBtt*) 
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[0113] Kl] 



1 





TPD • TNATA 




Iff 










(MJt) 


(V) 


(cd/A) 


(Im/W) 


JfcWJ 1 


10:1 
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%nm i 


9 : 1 
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0. 9 




8 : 2 
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2 . 
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1 . 0 




6 : 4 
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. 6 


2 . 
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0. 9 




4 : 6 
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. 3 


1 . 
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0 . 7 




2 : 8 


7 


. 8 


1 . 
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0 . 7 




1 : 9 
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. 6 


1 . 
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0. 7 




0:10 
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. 6 


1 . 
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0. 6 



*) 2 OmA/c m*m.W}$$ 



[0114] [362] 



2 





TPD : TNATA 


ma 










(V) 


(cd/A) 


(lm/W) 


Jfc*E0»J 3 


10:0 


4 . 5 


1 . 6 


1 . 1 




8 : 2 


5 . 9 


1.8 


1 . 0 




2 : 8 


5. 7 


1 . 2 


0. 7 




0:10 


5 . 6 


1 . 2 


0. 7 



*) 2 0mA/cm 2 ilH 



[0115] D£3] 



3 





CBP : CDBP 










(S*Jfc) 


(V) 


(cd/A) 


(lm/W) 




10:0 


6 . 7 


3 . 9 


1 . 8 


HM9 


8 : 2 


7 . 8 


5 . 1 


2 . 1 




5 : 5 


8. 5 


4 . 8 


1 . 8 




2 : 8 


9 . 9 


8 . 7 


2 . 8 


itwim 6 


0:10 


8 . 2 


3 . 7 


1 . 4 



*) 2 0mA/cm 2 ilSf&B# 



[0116] [M 
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4 





CBP : CDBP 












(V) 


(cd/A) 


(lm/W) 




10:0 


7. 9 


3 . 9 


1 . 6 




8 : 2 


8 . 5 


5 . 8 


2. 1 




5 : 5 


8 . 8 


3 . 5 


1 . 2 




2 : 8 


8 . 7 


3 . 1 
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0:10 


8 . 5 


3 . 3 


1 . 2 



*) 2 OmA/cmMKSjBt 



[0117] |gl^Lfc^WJl~6^1:hWJl, 2©fc"*J:0, LUMO©^;I^-fia? 

(AE =0. 01eV<0. 15eV)-CHOMO<0^^/^— ' fitt^W^CAE 

HOMO 

= 0. 16eV>0. 15eV)J;9(-«^$tUfcTPDtTNATA(0^^{C|g>ti4K 

[0118] m^^k.%mm7, sRmmm, 4<d^m, \VAiu±mifiBA\qx^< 

[01 19] ^3tC^tfc«^'J9~l lRVHt&mS, 6<D^X*). HOMO©^/!^-^ 
Hf(AE =0. 04eV<0. 15eV) T'LUMOWx^/^- Ifcas&fcS ( A E 

' ' ' HOMO 

= 0. 17eV>0. 15eV)<t9(-«^$^CBPtCDBP<7)^?*af^|g^ttK- 
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[0120] ^4l-*Lf^»Jl2~14R0<JiCTJ7, S^ftf*^ !E?LPflJl:)S^BAlq'C{± 
^5rtAS»j5»5c M^BAlq^^J&ftS^ mMMl2X*ltt. 8cd/A\Z.M 
[0121] [^5] 



5 





CBP : TAZ 




:v) 


(cd/A) 


(lm/W) 






10:0 
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. 7 
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0 . 5 


£*K0I|15 


8 : 2 
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. 1 


1 2 


5 . 3 




5 : 5 
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. 6 
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4. 3 




2 : 8 
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. 5 
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3. 9 




0:10 
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. 2 
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0. 4 


6] 

^6 


<) 2 0 mA/ c m 2 I&! 








BAlq : CDBP 

(M-ftJt) 
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(cd/A) 


(lm/W) 




10:0 
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1 3 
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HJfc#|19 


5 : 5 


1 0 


1 . 8 
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2 : 8 


1 0 


1 . 3 


0. 4 


JttSE«12 


0:10 
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1 . 2 


0. 4 



*) 2 OmA/c m 2 Hxt&B$ 



[0123] [S7] 
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3<7 





BAlq : NPD 












(V) 


(cd/A) 


(lm/W) 




10:0 


1 2 


2. 4 
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8 : 2 
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2 . 1 
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5 : 5 


1 7 


2. 0 


0. 4 




2 : 8 


1 1 


2. 4 
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0:10 


8 . 8 
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1 . 1 



*) 2 OmA/c m 2 IEi*)B# 



[0124] [f^8] 



*8 





BAlq : CDBP 


«JE 








(Mit) 


(V) 


(cd/A) 


(lm/W) 


ittfc?!! 18 


10:0 


5. 5 


2 . 0 


1 . 1 


M#J21 


9. 5 : 0. 5 


5 . 9 


2 . 4 


1 . 3 
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6. 4 
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2 : 8 
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1 . 5 
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^JS^!l24 


0. 5 : 9. 5 


6 . 0 


1 . 5 
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*) 2 OmA/c m 2 i|sSflB# 



[0125] [M 



9 







BAlq : NPD 
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